Cloning of a novel phosphotyrosine binding domain containing molecule, Odin, involved in signaling by receptor tyrosine kinases.
We have used a proteomic approach using mass spectrometry to identify signaling molecules involved in receptor tyrosine kinase signaling pathways. Using affinity purification by anti-phosphotyrosine antibodies to enrich for tyrosine phosphorylated proteins, we have identified a novel signaling molecule in the epidermal growth factor receptor signaling pathway. This molecule, designated Odin, contains several ankyrin repeats, two sterile alpha motifs and a phosphotyrosine binding domain and is ubiquitously expressed. Using antibodies against endogenous Odin, we show that it undergoes tyrosine phosphorylation upon addition of growth factors such as EGF or PDGF but not by cytokines such as IL-3 or erythropoietin. Immunofluorescence experiments as well as Western blot analysis on subcellular fractions demonstrated that Odin is localized to the cytoplasm both before and after growth factor treatment. Deletion analysis showed that the phosphotyrosine binding domain of Odin is not required for its tyrosine phosphorylation. Overexpression of Odin, but not an unrelated adapter protein, Grb2, inhibited EGF-induced activation of c-Fos promoter. Microinjection of wild-type or a mutant version lacking the PTB domain into NIH3T3 fibroblasts inhibited PDGF-induced mitogenesis. Taken together, our results indicate that Odin may play a negative role in growth factor receptor signaling pathways.